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Abstract 304 – Figure 1. Apparent trabecular bone parameters (BV/TV, Tb.N, Tb.S, and Tb.Th) in the four compartments for mild OA patients (yellow) compared with
control subjects (blue). *P<0.05.
SPGR images were segmented in order to calculate the cartilage
thickness and volume; the volume was then normalized with the
epicondylar distance in each subject. T1rho (ms) and T2 (ms)
values were extracted after registration on segmented SPGR
images. Reproducibility of bone parameters measurements was
assessed on 4 healthy controls based on 2 repeated scans. Stu-
dent’s tests and Spearman’s rank correlations were performed
for statistical analysis.
Results: Good measurement reproducibility was assessed for
bone parameters, speciﬁcally, the CVs ranging from 1.8% for
app. Tb.N to 5.5% for app. Tb.Sp. Signiﬁcant differences between
control and OA groups were found for app. BV/TV and app. Tb.Sp
in all compartments (Figure 1). Signiﬁcantly increased values in
T1rho, T2 and cartilage thickness were demonstrated in OA
patients compared with controls at the femur (LFC and MFC),
but not at the tibia. T1rho was negatively correlated with app.
BV/TV, app. Tb.N and app. Tb.Sp both in MFC and LT, while
T2 was only correlated in LT. Also, MT T1rho was negatively
correlated with app. BV/TV (r’= -0.49, P<0.05) and app. Tb.N
(r’= -0.42, P<0.05) from the opposite side of LFC. However, for
T2 this correlation was not observed.
Conclusions: Trabecular bone parameters were assessed with
good reproducibility using parallel imaging at 3T. At this early
stage of OA, an overall decrease in bone structure parameters
and an overall increase in cartilage parameters (T1rho, T2, thick-
ness) were found in patients. Signiﬁcant negative correlations
were found between trabecular bone and cartilage matrix param-
eters suggesting that the loss of the trabecular bone structure is
directly proportional to the increasing values of T1rho and T2. By
reﬂecting early changes in cartilage biochemistry, these cartilage
matrix parameters may indicate also early changes in trabecular
bone structure.
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Purpose: The role of subchondral bone changes in osteoarthritis
has become a recent area of focus in OA research. Research
is limited because no current imaging tool quantiﬁes the 3D
distribution of subchondral thickness and density. Our objectives
were 1) to develop a 3D-imaging technique for mapping both
subchondral thickness and density directly at the joint surface
and 2) to illustrate its ability to distinguish subchondral bone
properties in OA and normal cadaveric knees.
Methods: We developed a novel imaging tool: CT-TMoBD (com-
puted tomography topographic mapping of bone density), which
employs a surface projection imaging method to map both 3D
subchondral thickness and density at the joint surface. This
imaging technique computes the average bone density to de-
ﬁned depths from the subchondral bone surface, and projects
results to a 2D topographic thickness/density map (Figure 1).
Eight intact cadaver knees from ﬁve donors (4M:1F; age: 69±12)
were CT scanned (Toshiba Aquilion 64, 0.5mm isotropic voxel)
and a bone density reference phantom (Mindways) was used to
convert CT intensity to an equivalent volumetric bone mineral
density (BMD). The proximal tibia was manually segmented us-
ing Analyze 6.0 (Mayo Foundation). 3D boundary points outlining
the peripheral and inner regions of each plateau were manually
selected within Analyze, and a best-ﬁt plane was matched to the
boundary points (Matlab 2007a). Tibial plateaus were realigned
relative to the best-ﬁt planes. Surface projections of the average
BMD to normalized depths of 2.5mm and 5.0mm were mapped
to 2D images of the joint surface (depths normalized according
to proximal tibial volume). Regional analyses were performed
on each surface map: (1) Total BMD, (2) Plateau BMD, (3) An-
terior/Central/Posterior compartment BMD, and (4) BMD of a
10mm diameter “core” which searched each plateau for a max
value. Each bone was assessed for OA by a surgeon using
ﬂuoroscopic radiographic evidence of osteophytes and sclerosis
via Kellgren-Lawrence (KL) scoring and visual examination of the
CT images.
Results: We identiﬁed OA in three compartments of two knees
using radiography and standard CT. CT images showed that
knee OA1 was in valgus alignment and showed osteophytes and
sclerosis in the lateral compartment, while medially osteophytes
were evident though sclerosis was not. Knee OA2 was in varus
alignment and showed medial sclerosis and osteophyte pres-
ence. KL scoring identiﬁed OA only in knee OA1 (KL grade 3). In
the valgus aligned specimen (OA1), lateral plateau BMD (5mm
depth) was 31% higher than medial plateau BMD, in contrast
with normals, where medial and lateral BMD were similar (Table
1, Figure 1). The peak core in this knee was found in the lateral
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Abstract 305 – Table 1. Average bone mineral density measures (K2HPO4) in osteoarthritic and normal cadaver knees
Specimen M&L Medial Lateral Core Analysis
Total Total Anterior Central Posterior Total Anterior Central Posterior 10mm Dia
Depth: 2.5mm OA1: Valgus 469 421 381 479 380 525 436 636 445 805 (LAT)
OA2: Varus 443 513 435 592 488 376 261 446 391 735 (MED)
Normals: Mean (SD) n=6 389 (51) 400 (51) 399 (80) 473 (53) 291 (41) 376 (56) 284 (51) 435 (76) 381 (57) 635 (69)
Depth: 5.0mm OA1: Valgus 377 330 283 390 294 432 348 545 344 739 (LAT)
OA2: Varus 342 406 334 470 400 279 187 328 300 661 (MED)
Normals: Mean (SD) n=6 333 (53) 322 (50) 321 (68) 378 (54) 242 (42) 291 (51) 231 (51) 333 (65) 289 (56) 486 (69)
Figure 1. Topographical colormap of average bone mineral density to a
depth of 5.0mm from subchondral surface. "Max Searching Core" and Ante-
rior/Central/Posterior region analysis methods are highlighted in RED.
compartment and BMD of the peak core was 3.7 standard devia-
tions higher than that of normals (Table 1, Figure 1). In the varus
aligned specimen (OA2), medial plateau BMD was 46% higher
than lateral plateau BMD. The peak core in this knee was found
in the medial compartment and BMD of the peak core was 2.5
standard deviations higher than that of normals.
Conclusions: The CT-TMoBD method is capable of characteriz-
ing subchondral bone density distribution in relation to thickness
measures in osteoarthritic and normal subjects, and can offer
additional information to the CT-OAM method which presents
individual maximum density values. Our early results show sub-
stantial differences in subchondral BMD patterns between OA
and normals that are consistent with knee malalignment.
Abstract 306 – Table 1. Incident knee symptoms and radiographic osteoarthritis (* p-value < 0.05)
Incident knee symptoms (%) Incident radiographic osteoarthritis (%)
Baseline cysts Case (N=147) Control (N=327) OR (95% CI) Case (N=79) Control (N=158) OR (95% CI)
Baker Cyst 0 59.6 62.4 1.0 55.7 59.9 1.0
1 32.2 30.9 1.1 (0.7, 1.6) 34.2 36.9 0.9 (0.5,1.7)
2-3 8.2 6.7 1.1 (0.5, 2.5) 10.1 3.2 4.1 (1.1, 15.3)*
Meniscal Cyst (Lateral) 0 95.9 98.8 1.0 97.5 100 n/a
1 4.1 1.2 3.9 (1.1, 14.6)* 2.5 0 n/a
Prepatellar bursitis 0 66.9 71.8 1.0 83.1 84.7 1.0
1 33.1 28.2 1.2 (0.7, 1.8) 16.9 15.3 1.0 (0.4, 2.2)
Pes anserinebursitis 0 86.4 86.5 1.0 94.9 99.4 1.0
1 13.6 13.5 0.7 (0.4, 1.3) 5.1 0.6 3.0 (0.3, 31.6)
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Purpose: Benign cystic lesions around the knee are frequently
encountered during routine MRI of the knee. These represent a
wide variety of lesions that include meniscal and popliteal (Baker)
cysts, and bursitis. However, while some studies have associated
the presence of Baker cysts with cartilage lesions, the clinical
relevance of other types of cysts is not known. The aim of this
study is to investigate the relationship between periarticular cysts
and incident knee symptoms and radiographic knee OA.
Methods: The Multicenter Osteoarthritis (OA) Study (MOST) is
a longitudinal observational study of over 3000 individuals aged
50+ who have or are at high risk of developing knee OA. Using
a nested case-control study design, we investigated the rela-
tion between periarticular cysts and (a) incident symptoms (Inc
Sx) and (b) incident radiographic OA (Inc ROA) among knees
that were examined both at baseline and the 15 or 30-month
follow-up. In the Inc Sx study, all subjects answering “no” to the
question “During the past 30 days, have you had pain, aching,
or stiffness in your knee on most days?” at baseline phone in-
terview and clinic visit, but “yes” both at phone interview and
clinic visit at either follow-up, were eligible case knees. In the Inc
ROA study, knees with no ROA at baseline but developing ROA
(Kellgren & Lawrence grade ≥2 or having any osteophyte ≥2 or
any osteophyte≥1 plus joint space narrowing≥2 in patellofemoral
joint) at 30-month follow-up were eligible case knees. Control
knees were drawn randomly among knees from the same source
as corresponding case knees but did not develop the outcome.
For both studies, cases and controls were matched on the clinic
site and follow-up visit. Using coronal and sagittal FSE PD fat
suppressed images (1.0-T OrthOne™ dedicated extremity MRI),
two musculoskeletal radiologists blinded to case/control status
read baseline cysts (score 0-3) according to the WORMS. We
used conditional logistic regression models to assess the relation
between cyst at baseline and the outcomes adjusted for age, sex,
